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SYSTEMS AND METHODS FOR 
CONNECTOR ENABLING VERTICAL 

REMOVAL 

BACKGROUND 

Devices and systems, such as lighting systems, are being 
integrated into a variety of different settings and environ 
ments that may require a number of independent units work 
ing in concert. Such systems may be exposed to a number of 
natural elements, such as rain, snow, heat, cold humidity, 
water or wind. These and other natural elements may cause 
problems and even malfunctions of lighting units which may 
include electronic and/ or electrical components. Short circuit 
contacts may be caused by water or humidity which may 
destroy the electronic components such as switches or pro 
cessors, thus decreasing the life span of the lighting ?xtures 
and increasing the maintenance cost. 

SUMMARY 

In view of the advanced circuitry sometimes associated 
with such systems, the versatility of use and location, and the 
volume requirements, it is becoming increasingly important 
to facilitate ease of maintenance, repair, or replacement of 
components integrated into such systems. The inventors have 
appreciated that an apparatus may be provided to facilitate 
easily electrically connecting and disconnecting a plurality of 
electrical ?xtures, such as light ?xtures for light emitting 
diodes, together. In view of the foregoing, the present disclo 
sure is directed to methods and apparatuses for permitting 
such connections. 
One exemplary inventive embodiment provides an appara 

tus for serially and removably connecting a plurality of ?x 
tures. The apparatus includes a connector housing having a 
mounting surface, a ?rst set of electrical contacts, a second set 
of electrical contacts, and a plurality of conducting members 
extending from the ?rst set of electrical contacts to the second 
set of electrical contacts. The ?rst set of electrical contacts are 
positioned, at least in part, in the connector housing and the 
?rst set of electrical contacts extend in a direction having an 
orthogonal component with respect to the mounting surface. 
The second set of electrical contacts are also positioned, at 
least in part, in the connector housing, and the second set of 
electrical contacts extend in a direction having an orthogonal 
component with respect to the mounting surface. Accord 
ingly, a ?rst ?xture may be removably connected to the ?rst 
set of electrical contacts and may thereby serially electrically 
communicate with a second ?xture removably connected to 
the second set of electrical contacts. 

The ?xture may be a light ?xture and may be a light 
emitting diode light ?xture. The ?rst electrical ?xture may 
include an electrical connection con?gured to receive electri 
cal power from an electrical power source. The electrical 
connection may include an electrical cord, cable, plug, or a 
socket. 
The ?rst electrical ?xture may include an electrical con 

nection con?gured to receive electrical power from an elec 
trical power source. 

In accordance with various embodiments, the second set of 
electrical contacts extends in the same direction. 

The mounting surface is disposed in a plurality of planes 
and the ?rst set of electrical contacts and the second set of 
electrical contacts extend in distinct directions, in accordance 
with some embodiments. The plurality of planes may include 
a ?rst plane and a second plane orthogonal to the ?rst plane. 
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2 
The ?rst set of electrical contacts may extend from an input 

printed circuit board assembly positioned, at least in part, in 
the connector housing and the second set of electrical con 
tacts may extend from an output printed circuit board assem 
bly positioned, at least in part in the connector housing. 

In various embodiments, the plurality of conductive mem 
bers is positioned within the connector housing. 
The connector housing may be composed of a material 

having an electrically insulating property. 
The ?rst set of electrical contacts may include a male 

contact con?gured to mate with a female contact on the ?rst 
light ?xture and the second set of electrical contacts may 
include a female contact con?gured to mate with a male 
contact on the second light ?xture. 
The plurality of conductive members includes jumper 

wires, in accordance with various embodiments. The jumper 
wires may be electrically connected with a ?rst printed circuit 
board assembly positioned in the connector housing from 
which the ?rst set of electrical contacts extend and the jumper 
wires may further be electrically connected with a second 
printed circuit board assembly positioned in the connector 
housing from which the second set of electrical contacts 
extend. 

In some embodiments, the plurality of conductive mem 
bers includes wire traces. 
The ?rst set of electrical contacts and the second set of 

electrical contacts may include blade type contacts. The ?rst 
set of electrical contacts and the second set of electrical con 
tacts may include circular spring contacts. 

In some embodiments, the apparatus includes at least one 
gasket positioned around at least one of the ?rst set of elec 
trical contacts and the second set of electrical contacts. 
The connector housing may include a region positioned 

between the ?rst set of electrical contacts and the second set 
of electrical contacts. The region on the connector housing 
may be contoured to correspond to a region on the ?rst light 
?xture and the second light ?xture. 

In various embodiments, each of the ?rst set of electrical 
contacts and the second set of electrical contacts includes at 
least four electrical contacts. 

In various embodiments, the ?rst set of electrical contacts 
includes distinct electrical contacts and the second set of 
electrical contacts includes distinct electrical contacts. 
The ?rst set of electrical contacts has a polarity distinct 

from the polarity of the second set of electrical contacts, in 
various embodiments. 
The connector housing may include holes adapted to 

receive fasteners for coupling the connector housing to a 
supporting surface, such that the mounting surface engages 
the supporting surface. The supporting surface may include a 
wall. The supporting surface may include a ceiling. The sup 
porting surface may include a bracket. The mounting surface 
may include an adhesive for coupling the connector housing 
to a surface. 

In various embodiments, the ?rst set of electrical contacts 
and the second set of electrical contacts extend from the 
connector housing. 

Another exemplary inventive embodiment provides an 
apparatus for serially and removably connecting a plurality of 
light ?xtures. The apparatus includes a connector housing, a 
?rst set of electrical contacts positioned, at least in part in the 
connector housing, a second set of electrical contacts posi 
tioned, at least in part, in the connector housing. The ?rst set 
of electrical contacts extends in a direction having an 
orthogonal component with respect to a ?rst surface of the 
connector housing. The second set of electrical contacts 
extends in the direction having the orthogonal component 
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with respect to the ?rst surface of the connector housing. The 
apparatus further includes a plurality of conductive members 
extending from the ?rst set of electrical contacts to the second 
set of electrical contacts, such that a ?rst light ?xture remov 
ably connected to the ?rst set of electrical contacts is in serial 
electrical communication with a second light ?xture remov 
ably connected to the second set of electrical contacts. 

Another exemplary inventive embodiment provides an 
apparatus for serially and removably connecting a plurality of 
light ?xtures that includes a bracket having a rotatable com 
ponent, the rotatable component con?gured for rotation about 
an axis. The apparatus further includes a connector housing 
con?gured for coupling to the rotatable component of the 
bracket, such that the connector housing is rotatable with 
respect to the bracket with the rotatable component about the 
axis. The apparatus also includes a ?rst set of electrical con 
tacts positioned, at least in part, in the connector housing. The 
?rst set of electrical contacts extends in a ?rst direction hav 
ing an orthogonal component with respect to the axis of 
rotation. The apparatus also includes a second set of electrical 
contacts positioned, at least in part, in the connector housing. 
The second set of electrical contacts extends in a second 
direction having an orthogonal component with respect to the 
axis of rotation. The apparatus includes yet further a plurality 
of conductive members extending from the ?rst set of elec 
trical contacts to the second set of electrical contacts such that 
a ?rst light ?xture removably connected to the ?rst set of 
contacts is in electrical communication with a second light 
?xture removably connected to the second set of contacts. 
The ?rst direction and the second direction may be the same. 
The ?rst direction and the second direction may include dis 
tinct directions. The connector housing may include a mount 
ing region contoured to correspond to a region on the bracket. 
The mounting region may include a channel. 

Another exemplary inventive embodiment provides a 
method of serially and removably connecting a plurality of 
light ?xtures. The method includes mounting a jumper block 
to a ?rst surface. The jumper block includes a ?rst set of 
electrical contacts positioned, at least in part, in the jumper 
block, second set of electrical contacts positioned, at least in 
part, in the jumper block, and a plurality of conductive mem 
bers extending from the ?rst set of electrical contacts to the 
second set of electrical contacts. The ?rst set of electrical 
contacts extends in a direction having an orthogonal compo 
nent with respect to a ?rst surface of the jumper block. The 
second set of electrical contacts extends in the direction hav 
ing the orthogonal component with respect to the ?rst surface 
of the jumper block. The method also includes moving a ?rst 
light ?xture in a direction co-axial with the ?rst set of elec 
trical contacts and thereby connecting the ?rst light ?xture to 
the ?rst set of electrical contacts and moving a second light 
?xture in a direction co-axial with the second set of electrical 
contacts and thereby connecting the second light ?xture to the 
second set of electrical contacts, such that the ?rst light ?xture 
is serially in electrical communication with the second light 
?xture. 

It should be appreciated that all combinations of the fore 
going concepts and additional concepts discussed in greater 
detail below (provided such concepts are not mutually incon 
sistent) are contemplated as being part of the inventive subject 
matter disclosed herein. In particular, all combinations of 
claimed subject matter appearing at the end of this disclosure 
are contemplated as being part of the inventive subject matter 
disclosed herein. It should also be appreciated that terminol 
ogy explicitly employed herein that also may appear in any 
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4 
disclosure incorporated by reference should be accorded a 
meaning most consistent with the particular concepts dis 
closed herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The skilled artisan will understand that the drawings pri 
marily are for illustrative purposes and are not intended to 
limit the scope of the inventive subject matter described 
herein. The drawings are not necessarily to scale; in some 
instances, various aspects of the inventive subject matter dis 
closed herein may be shown exaggerated or enlarged in the 
drawings to facilitate an understanding of different features. 
In the drawings, like reference characters generally refer to 
like features (e.g., functionally similar and/or structurally 
similar elements). 

FIG. 1 shows a perspective view of an apparatus for serially 
and removably connecting a plurality of ?xtures, in accor 
dance with one inventive embodiment. 

FIG. 2 provides an exploded view of the embodiment 
depicted in FIG. 1. 

FIG. 3 illustrates a front view of a plurality of light ?xtures 
connected by a connector, in accordance with one inventive 
embodiment. 

FIG. 4 provides a perspective view of a plurality of light 
?xtures connected by a connector integrated with a rotatable 
bracket, in accordance with one inventive embodiment. 

FIG. 5 provides an exploded view of the inventive embodi 
ment depicted in FIG. 4. 

FIG. 6 illustrates an exploded view of an apparatus for 
serially and removably connecting a plurality of ?xtures, in 
accordance with another inventive embodiment. 

FIG. 7 illustrates two light ?xtures connected via the con 
necting apparatus of FIG. 6. 

FIG. 8 provides an exploded bottom view of the two light 
?xtures and connecting apparatus shown in FIG. 7. 

FIG. 9 illustrates a connector that permits connection of 
lights around or within a corner in accordance with one inven 
tive embodiment. 

FIG. 10 provides a ?ow chart depicting an exemplary pro 
cess for serially connecting a plurality of ?xtures in accor 
dance with one inventive embodiment. 
The features and advantages of the inventive embodiments 

will become more apparent from the detailed description set 
forth below when taken in conjunction with the drawings. 

DETAILED DESCRIPTION 

Following below are more detailed descriptions of various 
concepts related to, and embodiments of, inventive systems, 
methods and apparatus for serially and removably connecting 
a plurality of ?xtures, such as light ?xtures. It should be 
appreciated that various concepts introduced above and dis 
cussed in greater detail below may be implemented in any of 
numerous ways, as the disclosed concepts are not limited to 
any particular manner of implementation. Examples of spe 
ci?c implementations and applications are provided prima 
rily for illustrative purposes. 

FIG. 1 shows a perspective view of an apparatus for serially 
and removably connecting a plurality of ?xtures, in accor 
dance with one inventive embodiment. Connecting apparatus 
100 includes a connector housing 101, which housing gener 
ally includes two distinct regions 106 and 107. Housing 101 
may be composed of a variety of materials in accordance with 
inventive embodiments, which include but are not limited to, 
plastic, composites, rubber, polymers, and metals; however, 
the housing will generally be composed of a non-conductive 
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material. Region 106 of housing 101 is the region in the 
housing from which a ?rst set of electrical contacts extends. 
In the illustrated embodiment, region 106 includes input elec 
trical contacts 102-105. Region 107 of housing 101 is the 
region in the housing from which a second set of electrical 
contacts extends. In the illustrated embodiment, region 107 
includes output electrical contacts 112-115. Input contacts 
102-105 receive the output electrical signals from a ?rst elec 
trical ?xture, such as light ?xture connected thereto and trans 
mit the electrical signals to output electrical contacts 112 
115, which transmit the signal to input electrical contacts on 
a second light ?xture. Electrical contacts 102-105 are 
depicted as male blade type contacts in the illustrated 
embodiment, but may include a variety of contact types, such 
as circular spring contacts, in accordance with various 
embodiments. Electrical contacts 112 through 115 are illus 
trated as female blade type contacts in the illustrated embodi 
ment, but like contacts 102-105 may also include a variety of 
contact types in accordance with various inventive embodi 
ments. Similarly, contacts 102-105 and 112-115 may include 
different styles of contacts, which may be tailored to corre 
spond with the contacts with which contacts 102-105 or 112 
115 will connect with on an associated electrical ?xture. As 
further illustrated, contacts 102-105 may include a variety of 
contacts within the set. By way of example only, contact 102 
has a distinct geometry from contact 103. In some embodi 
ments, contacts 102-105 may all be the same. Additionally, 
various embodiments may have more than four input contacts 
or less than four input contacts. Accordingly, the connecting 
apparatus 100 is con?gured to electrically connect two ?x 
tures, such as light emitting diode ?xtures. In some embodi 
ments, the connecting apparatus may include a region to 
further facilitate mating or engaging with light ?xtures such 
as region 108. Region 108 may include a raised ?at with 
which a portion of one or more connected ?xtures may con 
tact as will be illustrated herein. Additionally, such a region 
may form a void 109 to facilitate engagement of the connect 
ing apparatus with a bracket. 

FIG. 2 provides an exploded view of the embodiment 
depicted in FIG. 1. FIG. 2 illustrates additional components 
which may be housed in connector housing 101 in accordance 
with various inventive embodiments. As exemplarily, dem 
onstrated in FIG. 2, electrical contacts 102-105 may be con 
nected to a printed circuit board 110. Similarly, electrical 
contact 112-115 may be connected to a printed circuit board 
1 1 1. A plurality of conductive members, such as jumper wires 
122-125 may extend from board 110 to board 111 through 
region 108 of connector and jumper wires 122-125 may 
thereby be used to connect contacts 102-105 with contacts 
112-115 respectively. 

FIG. 3 illustrates a front view of a plurality of light ?xtures 
connected by a connector, in accordance with one inventive 
embodiment. As, illustrated in FIG. 3, light ?xtures 201, 
particularly light ?xtures con?gured to transmit light gener 
ated by light emitting diodes, may be serially connected by a 
plurality of connecting apparatuses 100. The light ?xtures 
201 are generally con?gured for electrical connection to 
apparatuses 100 near extremities of each ?xture. The light 
?xtures may be connected by connecting apparatuses 100 in 
concert with the apparatuses being mounted by a primary and 
distinct mounting bracket 202. In various inventive embodi 
ments, connecting apparatuses 100 may be con?gured as the 
mounting bracket in addition to facilitating the electrical con 
nection between ?xtures. As further demonstrated in FIG. 3, 
being serially connected via connecting apparatuses 100, per 
mits the lighting ?xtures to be removed via extraction in the 
direction of arrow 203, which direction may be vertical in 
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6 
various embodiments and is generally orthogonal to an asso 
ciated mounting surface, which surface may include a surface 
on the bracket, or on a wall, ceiling, cove or other surface on 
which the lighting ?xture is mounted. 

FIG. 4 provides a perspective view of a plurality of light 
?xtures connected by a connector integrated with a rotatable 
bracket, in accordance with one inventive embodiment. FIG. 
5 provides an exploded view of the inventive embodiment 
depicted in FIG. 4. As demonstrated in FIGS. 4 and 5, con 
necting apparatuses 100 permit light ?xtures 201 to be con 
nected when mounted in a variety of con?gurations, includ 
ing when mounted by rotatable brackets 401. Brackets 401 
include a wall mounting portion 402 and a rotatable bearing 
403. Bearing 403 includes mounting stems 404, which facili 
tate connecting the light ?xtures 201 to bracket 401. In some 
embodiments stems 404 may also be con?gured to connect to 
connecting apparatuses 100. As more clearly seen in FIG. 5, 
bearing 403 includes an aperture 407. Connecting apparatus 
100 may be positioned in the aperture to connect a light 
?xture 201 disposed on a ?rst side of the bracket with a light 
?xture 201 disposed on a second side of the bracket. Similarly 
an input cable 405 may connect to an input contact on a light 
?xture by extending through aperture 407 and similarly an 
output cable 406 may connect to an output contact on a light 
?xture by extending through aperture 407 on another bracket 
401. 

FIG. 6 illustrates an exploded view of an apparatus for 
serially and removably connecting a plurality of ?xtures, in 
accordance with another inventive embodiment. Connecting 
apparatus 600, depicted in FIG. 6 includes a housing 601, 
which is distinct from the embodiment depicted in FIGS. 1-5. 
Housing 601 includes a region 606 con?gured to house input 
contacts 602 through 605 and a region 607 con?gured to 
house output contacts 612-615. Contacts 602-605 and 612 
615 are connected to printed circuit board 610, which when 
positioned in housing 601 extends through the base of the 
housing from region 606 to region 607. Printed circuit board 
610 may include a plurality of distinct traces extending, for 
example from contact 602 to contact 612. As further depicted 
in the embodiment illustrated in FIG. 6, the housing may 
include additional components such as grommet 609, which 
may include a plurality of apertures through which electrical 
contacts such as contacts 602-605 may extend. The grommet 
may be shaped and composed of a material which facilitates 
preventing water or other substances from entering into hous 
ing 601. 

FIG. 7 illustrates two light ?xtures connected via the con 
necting apparatus of FIG. 6. FIG. 7 illustrates the bottom side 
of housing 601 and further depicts connecting apparatus 600 
connecting two light ?xtures 701. As illustrated connecting 
apparatus 601 is connected to an output 702 of a ?rst ?xture 
701 and to the input 703 of a second ?xture 701. 

FIG. 8 provides an exploded bottom view of the two light 
?xtures and connecting apparatus shown in FIG. 7. As further 
demonstrated in FIG. 8, output 702 includes female blade 
type contacts to facilitate mating engagement with male blade 
type contacts 602-605 of connecting apparatus 600. Simi 
larly, input 703 includes male blade type contacts to facilitate 
mating engagement with female blade type contacts 612-615 
of connecting apparatus 600. Although not depicted, each 
?xture 701 includes an input 702 on a ?rst end and an output 
703 on a second end. 

FIG. 9 illustrates a connector that permits connection of 
lights around or within a corner in accordance with one inven 
tive embodiment. As shown in FIG. 9, housing 901 includes a 
?rst region 906 includes input contacts 902-905, which may 
be disposed in a different plane than region 907 that includes 
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output contacts 912-915. More speci?cally, region 906 may 
be disposed in an orthogonal plane to region 907 to facilitate 
connecting a ?rst light ?xture disposed on a ?rst side of a 
building with a light ?xture disposed on a second side of a 
building or simply to facilitate lights not positioned in a 
straight line. 

FIG. 10 provides a ?ow chart depicting an exemplary pro 
cess for serially connecting a plurality of ?xtures in accor 
dance with one inventive embodiment. In step 1001, one or 
more brackets are mounted to a mounting surface to which 
?xtures, such as light ?xtures will be mounted. The surface 
may include a ceiling, an internal or external wall, a roof, a 
cove formed on or in a wall, etc. In step 1002, the input 
contacts of a ?rst jumper block or connecting apparatus are 
connected to the output contacts of a ?rst ?xture via co-axial 
movement. More speci?cally, the jumper block includes a 
?rst set of electrical contacts and a second set of electrical 
contacts, each of which extend in a direction having an 
orthogonal component with respect to a ?rst surface of the 
jumper block. The light ?xture is moved coaxially, with 
respect to an axis extending along the direction of extension 
of the ?rst and second set of electrical contacts, to removably 
couple the ?rst set of electrical contacts of the jumper block, 
the input contacts of the jumper block, with the output con 
tacts of the ?rst ?xture. Once a jumper block is connected to 
the ?rst ?xture, the ?xture may be mounted to the surface in 
step 1003 via one or more of the brackets installed in step 
1001. The mounted ?xture may also be connected to a power 
source in step 1004. However this connection could be made 
at an earlier or later stage in the overall process, in accordance 
with various embodiments. Once a ?rst ?xture is mounted 
and connected to a ?rst jumper block a second ?xture may be 
serially connected to the ?rst ?xture via the ?rst jumper block. 
As demonstrated in analysis step 1005, if the secondary ?x 
ture being connected to the ?rst ?xture is not the last in the 
series, a secondary jumper block may be connected to the 
output contacts of the secondary ?xture in step 1006 to facili 
tate connecting a third, fourth, or nth ?xture to the series of 
?xtures. If the secondary, third, fourth, or nth ?xture being 
connected is the last in the series, installation may proceed 
directly to step 1007, where the secondary ?xture (or nth 
?xture) is connected to the ?rst (or preceding) jumper block 
for connection to the ?rst (or preceding) jumper block. In 
step, 1007, when the input contacts of the secondary ?xture 
are connected to the output contacts of the ?rst jumper block, 
the connection made via co-axial movement of the ?xture 
contacts with respect to the electrical contacts of the jumper 
block. As such, when a plurality of ?xtures are connected and 
mounted to a surface, removal (and re-insertion) of any of the 
?xtures may be achieved by an axial motion of any of the 
?xtures, as demonstrated previously herein in FIG. 3. Once 
the secondary ?xture is mounted to the primary jumper block, 
it may also be secured to the surface via a bracket in step 1008. 
If the ?xture mounted in step 1008, is the last ?xture in the 
series, the output of the ?xture may be connected to an output 
cord to complete the circuit of the plurality of coupled ?x 
tures, via step 1010. If the ?xture is not the last in the series, 
and subsequently has had a secondary (or nth) jumper block 
connected to its output contacts in step 1006, another ?xture 
may be connected to that ?xture via the secondary (or nth) 
jumper block connected to it and the installation cycle will 
repeat until a last ?xture is connected to the series. 
As noted above, the process demonstrated in FIG. 10 is 

exemplary and is non-exhaustive of inventive embodiments 
encompassed by the present disclosure. Other embodiments 
provide other installation methods, which facilitate the 
coaxial coupling and removal of the jumper block with ?x 
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8 
tures. For example, in some embodiments, a plurality of ?x 
tures may be completely mounted and once mounted may be 
coupled by a jumper block axially inserted to connect two 
adjacent ?xtures. In such an embodiment, removal of the 
?xtures includes removal of a jumper block before or in 
concert with removal of the ?xture, but may still be achieved 
by the sole axial motion in the direction demonstrated in FIG. 
3. Additionally, as previously disclosed, in some embodi 
ments, the jumper block may serve the dual purpose of facili 
tating the connection and providing support as a mounting 
bracket. In such embodiments, the jumper block may be 
mounted to the mounting surface and subsequently connected 
with the ?xture via co-axial movement and alignment of the 
respective electrical contacts on the block and the ?xture. 

All literature and similar material cited in this application, 
including, but not limited to, patents, patent applications, 
articles, books, treatises, and web pages, regardless of the 
format of such literature and similar materials, are expressly 
incorporated by reference in their entirety. In the event that 
one or more of the incorporated literature and similar mate 
rials differs from or contradicts this application, including but 
not limited to de?ned terms, term usage, described tech 
niques, or the like, this application controls. 

While various inventive embodiments have been described 
and illustrated herein, those of ordinary skill in the art will 
readily envision a variety of other means and/or structures for 
performing the function and/or obtaining the results and/or 
one or more of the advantages described herein, and each of 
such variations and/or modi?cations is deemed to be within 
the scope of the inventive embodiments described herein. 
More generally, those skilled in the art will readily appreciate 
that all parameters, dimensions, materials, and con?gurations 
described herein are meant to be exemplary and that the actual 
parameters, dimensions, materials, and/ or con?gurations will 
depend upon the speci?c application or applications for 
which the inventive teachings is/ are used. Those skilled in the 
art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the speci?c 
inventive embodiments described herein. It is, therefore, to be 
understood that the foregoing embodiments are presented by 
way of example only and that, within the scope of the 
appended claims and equivalents thereto, inventive embodi 
ments may be practiced otherwise than as speci?cally 
described and claimed. Inventive embodiments of the present 
disclosure are directed to each individual feature, system, 
article, material, kit, and/ or method described herein. In addi 
tion, any combination of two or more such features, systems, 
articles, materials, kits, and/or methods, if such features, sys 
tems, articles, materials, kits, and/or methods are not mutu 
ally inconsistent, is included within the inventive scope of the 
present disclosure. 
The above-described embodiments of the invention can be 

implemented in any of numerous ways. For example, some 
embodiments may be implemented using hardware, software 
or a combination thereof. When any aspect of an embodiment 
is implemented at least in part in software, the software code 
can be executed on any suitable processor or collection of 
processors, whether provided in a single computer or distrib 
uted among multiple computers. 

In this respect, various aspects of the invention may be 
embodied at least in part as a computer readable storage 
medium (or multiple computer readable storage media) (e. g., 
a computer memory, one or more ?oppy discs, compact discs, 
optical discs, magnetic tapes, ?ash memories, circuit con?gu 
rations in Field Programmable Gate Arrays or other semicon 
ductor devices, or other tangible computer storage medium or 
non-transitory medium) encoded with one or more programs 
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that, when executed on one or more computers or other pro 
cessors, perform methods that implement the various 
embodiments of the technology discussed above. The com 
puter readable medium or media can be transportable, such 
that the program or programs stored thereon can be loaded 
onto one or more different computers or other processors to 
implement various aspects of the present technology as dis 
cussed above. 

The terms “program” or “software” are used herein in a 
generic sense to refer to any type of computer code or set of 
computer-executable instructions that can be employed to 
program a computer or other processor to implement various 
aspects of the present technology as discussed above. Addi 
tionally, it should be appreciated that according to one aspect 
of this embodiment, one or more computer programs that 
when executed perform methods of the present technology 
need not reside on a single computer or processor, but may be 
distributed in a modular fashion amongst a number of differ 
ent computers or processors to implement various aspects of 
the present technology. 

Computer-executable instructions may be in many forms, 
such as program modules, executed by one or more comput 
ers or other devices. Generally, program modules include 
routines, programs, objects, components, data structures, etc. 
that perform particular tasks or implement particular abstract 
data types. Typically the functionality of the program mod 
ules may be combined or distributed as desired in various 
embodiments. 

Also, the technology described herein may be embodied as 
a method, of which at least one example has been provided. 
The acts performed as part of the method may be ordered in 
any suitable way. Accordingly, embodiments may be con 
structed in which acts are performed in an order different than 
illustrated, which may include performing some acts simul 
taneously, even though shown as sequential acts in illustrative 
embodiments. 

All de?nitions, as de?ned and used herein, should be 
understood to control over dictionary de?nitions, de?nitions 
in documents incorporated by reference, and/or ordinary 
meanings of the de?ned terms. 

The inde?nite articles “a” and “an,” as used herein in the 
speci?cation and in the claims, unless clearly indicated to the 
contrary, should be understood to mean “at least one.” 

The phrase “and/ or,” as used herein in the speci?cation and 
in the claims, should be understood to mean “either or both” 
of the elements so conjoined, i.e., elements that are conjunc 
tively present in some cases and disjunctively present in other 
cases. Multiple elements listed with “and/ or” should be con 
strued in the same fashion, i.e., “one or more” of the elements 
so conjoined. Other elements may optionally be present other 
than the elements speci?cally identi?ed by the “and/ or” 
clause, whether related or unrelated to those elements spe 
ci?cally identi?ed. Thus, as a non-limiting example, a refer 
ence to “A and/or B”, when used in conjunction with open 
ended language such as “comprising” can refer, in one 
embodiment, to A only (optionally including elements other 
than B); in another embodiment, to B only (optionally includ 
ing elements other than A); in yet another embodiment, to 
both A and B (optionally including other elements); etc. 
As used herein in the speci?cation and in the claims, “or” 

should be understood to have the same meaning as “and/or” 
as de?ned above. For example, when separating items in a 
list, “or” or “and/or” shall be interpreted as being inclusive, 
i.e., the inclusion of at least one, but also including more than 
one, of a number or list of elements, and, optionally, addi 
tional unlisted items. Only terms clearly indicated to the 
contrary, such as “only one of” or “exactly one of,” or, when 
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10 
used in the claims, “consisting of,” will refer to the inclusion 
of exactly one element of a number or list of elements. In 
general, the term “or” as used herein shall only be interpreted 
as indicating exclusive alternatives (i.e. “one or the other but 
not both”) when preceded by terms of exclusivity, such as 
“either,” “one of,” “only one of,” or “exactly one of.” “Con 
sisting essentially of,” when used in the claims, shall have its 
ordinary meaning as used in the ?eld of patent law. 
As used herein in the speci?cation and in the claims, the 

phrase “at least one,” in reference to a list of one or more 
elements, should be understood to mean at least one element 
selected from any one or more of the elements in the list of 
elements, but not necessarily including at least one of each 
and every element speci?cally listed within the list of ele 
ments and not excluding any combinations of elements in the 
list of elements. This de?nition also allows that elements may 
optionally be present other than the elements speci?cally 
identi?ed within the list of elements to which the phrase “at 
least one” refers, whether related or unrelated to those ele 
ments speci?cally identi?ed. Thus, as a non-limiting 
example, “at least one of A and B” (or, equivalently, “at least 
one of A or B,” or, equivalently “at least one of A and/or B”) 
can refer, in one embodiment, to at least one, optionally 
including more than one, A, with no B present (and optionally 
including elements other than B); in another embodiment, to 
at least one, optionally including more than one, B, with no A 
present (and optionally including elements other than A); in 
yet another embodiment, to at least one, optionally including 
more than one, A, and at least one, optionally including more 
than one, B (and optionally including other elements); etc. 

In the claims, as well as in the speci?cation above, all 
transitional phrases such as “comprising,” “including,” “car 
rying,” “having,” “containing,” “involving,” “holding,” 
“composed of,” and the like are to be understood to be open 
ended, i.e., to mean including but not limited to. Only the 
transitional phrases “consisting of” and “consisting essen 
tially of” shall be closed or semi-closed transitional phrases, 
respectively, as set forth in the United States Patent Of?ce 
Manual of Patent Examining Procedures, Section 2111.03. 
The claims should not be read as limited to the described 

order or elements unless stated to that effect. It should be 
understood that various changes in form and detail may be 
made by one of ordinary skill in the art without departing 
from the spirit and scope of the appended claims. All embodi 
ments that come within the spirit and scope of the following 
claims and equivalents thereto are claimed. 

The invention claimed is: 
1. An apparatus for serially and removably connecting a 

plurality of light ?xtures, the apparatus comprising: 
a connector housing having a mounting surface; 
a ?rst set of electrical contacts positioned, at least inpart, in 

the connector housing, the ?rst set of electrical contacts 
extending in a direction having an orthogonal compo 
nent with respect to the mounting surface; 

a second set of electrical contacts positioned, at least in 
part, in the connector housing, the second set of electri 
cal contacts extending in a direction having an orthogo 
nal component with respect to the mounting surface; and 

a plurality of conductive members extending from the ?rst 
set of electrical contacts to the second set of electrical 
contacts, such that a ?rst light ?xture removably con 
nected to the ?rst set of electrical contacts is in serial 
electrical communication with a second light ?xture 
removably connected to the second set of electrical con 
tacts, wherein the ?rst light ?xture and the second light 
?xture each includes a light emitting diode. 




